INTRODUCTION
The incorporation of biaxial strains in multiplequantum-well (MQW) structures allows greater freedom in the choice of the layer compositions and also leads to a number of possibilities for band-structure engineering. These have been demonstrated by improvements in the performance of quantum-well lasers, with either compressive or tensile strain, and of high-speed transistors. The strain breaks the degeneracy of the valence band at the I point, causing marked changes in the valence-band dispersion, hole effective masses, and heterojunction band lineups. Studies of strain modifications of the band structure and material parameters are required for the explanation and exploitation of such effects. This paper de- scribes an investigation of strain effects in InGaAsPbased MQW using magneto-optical measurements.
In particular, a systematic investigation of the effects of tensile strain on the effective hole masses and excitonic properties is reported.
For quantum wells under biaxial compressive strain the heavy-hole (m =- ', ) band edge lies at a higher energy than that of the light holes (ml = Fig. 1(b Fig. 1(a) . A broad E2-HH2 transition can also be seen in both of these samples. For the In& "Ga"As/InGaAsP sample with the least tensile strain (e"d&=0.15%) the El-HH1 transition still appears at a lower energy than that of the El-LH1, but for wells with relatively large tensile strains (s", »&0. 3%) this order is reversed due to the efFect of the strain on the band-edge positions as discussed above. Of particular interest is the structure with e", »=0.28%, shown in Fig.   1 Fig. 4(a) The corresponding values for the heavy-hole masses are 0.5mo and 0. 9mo, respectively. The data in Table I 
